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Value judgements, welfare weights and discounting: issues 
and evidence1

 
B1  Introduction 

 
No policy study of climate change can avoid the issue of comparing those impacts of 

policy action which would affect current and near-term world citizens with those 

occurring in the future, including in the distant future. The reason is that the effects of 

policy concerning climate change, in particular reducing greenhouse gas (GHG) 

emissions, appear, in terms of reduced climate risks, with very long lags.  And, the 

effects are very hard to reverse and thus will stay with us for centuries.  These inter-

temporal welfare comparisons must inevitably involve value judgements. 

 

The relevant value judgements will be affected by assessments of how well-off future 

generations are likely to be relative to ours.  And that difference in living standards 

will, in itself, be influenced by policy – business-as-usual emissions of GHGs could 

radically reduce the standard-of-living of future generations.  Thus attitudes to 

transfers between people with different levels of income will be a crucial part of these 

value judgements.  Impacts within generations must be compared too.  Whilst climate 

change affects everyone it will be poor people and poor countries who are likely to 

suffer earliest and most severely. 

 

Further, we must also think through whether we would want to place a different value 

on the welfare of a generation purely because it is born some time in the future i.e. 

should those with later dates of birth have lower weight simply for that reason? Are 

there any persuasive ethical arguments for discrimination by birth date? These 

problems of distributional and inter-temporal value judgements are of very long 

standing in economics and formal treatments in the context of models of saving go 

back at least to the 1920s2, (Ramsey 1928).  They were discussed in Chapter 2, and 

its appendix, in the Review.  A number of different approaches were introduced, 

including sustainability, stewardship rights, justice, freedom and liberty. All of these 

approaches have a claim on our attention.  However, the Review followed much of 

the economics literature in placing at centre stage an approach which articulates 

distributional value judgements in terms of weights on income or consumption 
                                                 
1 We are very grateful to Tony Atkinson, Partha Dasgupta, Roger Guesnerie, Claude Henry, Cameron Hepburn, 
David Newbery and Bill Nordhaus, Tony Venables and Martin Weitzman for discussion of these issues.  Parts of this 
note draw heavily on the work  of Tony Atkinson and Cameron Hepburn. 
2 The Economics of Climate Change: the Stern Review, Cambridge University Press 2007.Page references 
correspond to this publication. 
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changes which are linked to consumption (or income), together with the date in the 

future when the consumption occurs. 

 

Considerable discussion of the results of the Review (particularly concerning the 

formal modelling of Chapter 6) has focussed on discounting in the future.  Some of 

this discussion, but certainly not all, seems to have taken place in ignorance of the 

basic underlying theory of discounting.  In particular discounting must be linked to 

value judgements and discounting in the usual cost-benefit framework applies only to 

marginal changes. However, much of the analysis of the impacts of climate change 

must deal with major non-marginal change.  Thus we have found most of the 

criticisms of the Review’s suggestions or base case value judgements and implied 

discount rates to be unconvincing – as we shall explain below.  Arguments 

concerning inconsistency between different aspects of the value judgements are not, 

in our view, well-founded.  Thus the question ‘what is the discount rate’ is badly 

posed.  There will be many discount rates depending on the period of time and the 

path. And for non-marginal changes we must go back to the objective or welfare 

function from which discount rates are derived in the special case of the evaluation of 

marginal changes.   

 

Thus we must examine value judgments directly:  if we have no idea which sets of 

value judgements have relevance we cannot have a sensible discussion of policy.  

How then can we throw light on the range of values which will shape intra and inter-

temporal value judgements, particularly the weighting of welfare changes? 

 

B2   Values and thought experiments 
 

Different people will have different value judgements.  But value judgements are not 

arbitrary.  We can, and should discuss, which of the many possible value judgements 

have stronger call on our attention.  We can cross-question ourselves and each other 

and bring appropriate evidence to bear.  Such exercises will not remove ethical 

differences of view but they can help us understand, and often narrow differences.  A 

standard way to do this in philosophical and ethical discussions is via simple ‘thought 

experiments’.  We can imagine simple circumstances where we can make a 

judgement about what our policy decision might be and try to infer underlying values 

in some simple parametric form.  This is an ‘inverse optimum problem’:  you start with 

the decision and then try to infer the values, much as in standard consumer demand 

theory and estimation.  There are, of course, many problems.  The outcome of the 



WORK IN PROGRESS – NOT FOR CITATION OR QUOTATION 

process depends on the assumptions about the model structures as well as the 

representation and parameterisation of values.  Sometimes these simple hypothetical 

thought experiments can be seen as providing axiomatic foundations for broader 

theories (see, e.g., Rawls,1971) shaping the consequences of decisions.   

 

A second, and related, approach is to look at actual decisions or outcomes and try to 

infer society’s values from these.  This has been used in relation to savings rates, 

taxation, attitudes to uncertainty and so on.  For both types of approach there is 

some literature, e.g. Stern (1977), Pearce and Ulph (1999) etc.  For the second 

approach the problem of underlying model structure is more complex.  Is it really the 

case that we can think of actual savings rates or tax rates as the outcome of an 

optimisation problem, as opposed to some complex process of interaction, 

bargaining etc?  On the other hand the decisions are real ones rather than 

hypothetical.  Both types of approach can contribute to a discussion but both are 

limited.  The former has been termed ‘prescriptive’ and the latter ‘descriptive’.  This 

terminology is useful in describing the structure of the argument but any choice of 

focus for a range of relevance for value judgements will inevitably be normative or 

‘prescriptive’.  Thus our focus is on the ‘prescriptive’.  However at the end of this note 

we return to the issue of how far market data can “reveal ethics” (see Hepburn, 

2007).  

 

We examine briefly thought experiments, both prescriptive and descriptive, and 

values based on three types of distributional issues:  intragenerational; uncertainty; 

and allocation of over time.  We devote more space to the last of these than the other 

two but all three have strong relevance for the issues raised in the Review.  And, on 

the whole, the Review followed the main economic literature in using similar 

distributional parameterisations to describe all three.  One important element for 

further research is to disentangle the functional forms associated with the three types 

of issue (Hepburn, 2006 has made this point strongly).  We devote more space to the 

inter-temporal and intergenerational issues than to uncertainty. We should, however, 

note that the intra and intergenerational distinction is complicated by over-lapping 

generations ie many generations are alive at a given point in time. Thus, 

redistribution within a given time period can be both intra and inter-generational. 

 

The inferring of values from empirical evidence is fraught with difficulty beyond simply 

the problem already noted that any inference on values will depend on the structural 

modelling of the environment, and assumed structures of decision-making, in which a 
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policy decision is taken.  We return to these difficulties after describing some of the 

possible approaches to inferring values. 

 

B3   The level of aggregation 
 

Much of the discussion of values in this note and in the literature takes place at a 

high level of aggregation. Thus it considers total world consumption or income or 

aggregate country level income.  There is often little distinction between different 

kinds of goods or allocation of individuals’ income across different periods of their 

lives.  And in much of the formal modelling the attention to within country distribution 

is very limited. Much of this is understandable given the modelling difficulties involved 

in these long-run issues.  And in this note we continue the discussion, for the most 

part, at a very high level of aggregation since we are mostly concerned with issues of 

values and discounting over very long periods. 

 

However, many of the issues of disaggregation are of great importance to the 

economics of climate change.  We should be concerned with differences within 

countries – the poorest within countries are often the hardest hit by climate risk.  And 

the formal analysis of the economics of climate change should, in our view, place still 

stronger emphasis on differences in impacts between rich and poor countries.  A 

further issue involving disaggregation is that approaches to discounting for allocation 

decisions within a given generation may raise different issues from allocation 

decisions across generations (see Review, Appendix to Chapter 2, p.54). 

 

Further, and this is of great importance in understanding the contribution and the role 

of modelling in this (and other) areas, many decision-makers may feel able to take 

decisions on policy without an attempt at formal modelling which explicitly aggregates 

effects over time, space, people, and possible random outcomes.  Thus in the 

Review and in the accompanying papers we argue that decision makers and 

individuals can form a reasoned view on whether they would spend (say) 1% of 

income a year to avoid the consequences of climate change.  They can form that 

view from a description of these possible consequences without necessarily formally 

attaching numbers to all the consequences, weighting them and adding them all up.  

That is why we saw the modelling of Chapter 6 as providing supplementary 

arguments to the more disaggregated approach of earlier chapters. 
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In this more disaggregated approach formality about inter-temporal values and 

discounting is not required.  Individuals or decision-makers simply take a view on the 

broad description of future effects and do not need precise ‘discount rates’.  

Nevertheless, there is some kind of implicit assessment of future versus present and 

bringing this out formally in terms of values and discounting can be helpful.   

 

B4  Values and risk 
 

We consider, only briefly, the use of evidence on behaviour towards risk to infer 

value.  The Review had the economics of risk at its core and, for the most part, used 

that standard workhorse of economic theory, the expected utility model.  And further 

we used, for the most part, the version which has constant relative risk aversion (the 

isoelastic utility function – see Chapter 2, its appendix and Chapter 6 of the Review) 

and below.  The index of relative risk aversion is the parameter, η, in the Review and 

was taken to be unity in Chapter 6.  In the postscript to the Review (pp 649-671) we 

investigated higher values of η, that is 1.25 and 1.5 (and see accompanying papers 

for further sensitivity analysis).   

 

In the analysis, η then plays a dual role as capturing aversion to risk and to 

inequality.  A higher η then cuts two ways in the policy assessment (i) a higher η 

places less weight on increments in consumption to future and, in this sense, points 

to less concern with the consequences of climate change far into the future 

generations in cases where distant generations are assumed to be better off (ii) a 

higher η points to more concern with the consequences of climate change since 

higher concentrations of greenhouse gases generate more risk.   

 

How can we use observed attitudes to risk to illuminate the choice of η?  Gollier 

(2006) has argued that some studies of insurance point to higher values of η from 2 – 

4.  The problem here is that some interpretations of gambling behaviour can be seen 

as pointing to low or negative η.  And much theoretical and empirical work on choice 

and risk has argued that the expected utility model performs very badly indeed.  Our 

conclusion on the use of risk-oriented evidence is as follows.  It is very difficult to use 

empirical evidence to narrow down a relevant range for η.  The reasons are first that 

the expected utility model is so often in contradiction to the data and, second, where 

it is not necessarily in contradiction with the data, the range of possible values of η is 

very wide.   
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We could still, in principle, use prescriptive thought experiments to propose 

normative value judgements on the basis of the theories of risk and uncertainty.  

There is a long tradition including Harsanyi, Rawls and much subsequent literature. 

The literature, however, is not of a kind that leads easily to evidence on η for the 

purpose at hand.   

 

B5  Values and intra-generation distribution 
 

We illustrate the use of intra-generational evidence to examine possible underlying 

values by drawing on the work of Atkinson and Brandolini (2006). 

 

Leaky Bucket Experiment (Okun) from Atkinson and Brandolini (2006) 
 
The challenge of identifying social welfare weights φ(Y) where φ depends only on income Y.  
Consider a transfer of  
 
-$1 from person with income Y 
+ $(1 - ℓ) to person with income Y/z 
 
Transfer desirable where  ( 1 - ℓ) φ(Y/z) > φ(Y) 
 
Whether the inequality holds depends on the elasticity of φ(Y). If it is constant at e, then the 
inequality requires  
 
ℓ < 1 – z -e 
 
In the US (approximately) P90 = 2 x P50; P50 = 2 x P25;  P25 = 2 x P10  
 
where Pn is the income below which n% of the population lie.  Thus on elasticity = 2 implies we 
accept a transfer from US P25 to US P10 where the loss less is than 75%, and from P90 to P10 where 
loss less than 98.4% 
 
An elasticity = 1 implies we accept a transfer from US P25 to US P10 where the loss is less than 
50%, and from P90 to P10 where the loss is less than 87.5% 
 
An elasticity = ½ implies we accept a transfer from P25 to P10 where the loss is less than 29%, but 
accept transfer from P90 to P10 where the loss is less than 65% 

 
 

We highlight two points made by Atkinson and Brandolini which are of strong 

relevance for our discussion here.  First, they examine the use, where φ(y) is the 

social marginal utility of income, of a constant elasticity of φ with respect to y i.e. 
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)(yφ =y-η.  They argue that a constant η, one that does not vary with consumption or 

income, is a straightjacket on how welfare weights or social marginal utilities of 

income vary with incomes:  it has no obvious justification.  For example, there are 

many commentators who focus on a poverty line as a key concept.  This would imply 

a low or zero elasticity (constant marginal utility of income in the zero case) below a 

poverty line.  And there would be many who would argue that we would or should not 

be interested in redistributing income amongst the rich (e.g. the top 5% or 1% of the 

distribution).  These views would point to a curve for φ which is fairly flat at low y, 

falling more rapidly for ‘intermediate’ y and then fairly flat for high y.  And thus would 

point to an elasticity which first rises as income rises, then falls.3  This argument is 

not necessarily to insist on a social marginal utility of income curve of this shape but 

to illustrate the straightjacket of constant η.  It is, of course, a convenience to keep η 

constant and it has been used in many contexts, but we must be aware of its 

limitations. Similarly a constant δ also has its problems (see below). 

 

Second, they show in two ways, that much of public discussion of intragenerational 

transfers and measurement of inequality could be taken as pointing to an η much 

lower than one.  We illustrate the first of these from their slides 13 and 14.  The 

former slide explains Okun’s “Leaking Bucket Experiment”.  In this thought 

experiment we consider the desirability of a transfer from individual A who has 

income, say, twice individual B.  If η=1, so that the social marginal utility of income 

falls as the reciprocal of income, then we would accept as an improvement a transfer 

of a unit of income from A to B provided not more than 50% was lost ‘along the way’ 

or ‘leaked out of the bucket’. In Slide 14 they illustrate these ideas using a recent 

estimate of income distribution for the US.  P90 denotes the income at the 90th 

percentile (position of person with 90% of population below their position), and 

similarly P50 denotes the median. In the estimates that they use, P90 is roughly 

twice P50, which is roughly twice P25, which is roughly twice P10.  Thus if we were 

to accept or reject transfers on the basis of these welfare weights a transfer from P90 

to P10 would be accepted provided no more than 87.5% is ‘lost along the way’. 

 

The ‘loss along the way’ can stand for many possibilities such as actual 

administration costs of making transfers, disincentives, corruption and so on.4  

                                                 
3 Strictly speaking they conduct their argument – as is appropriate for transfers –in terms of the second derivation of 
the utility as welfare function rather than the elasticity of the marginal utility. 
4 From a deeper perspective there would be issues of property rights, liberties and so on. 
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Nevertheless the numerical point is striking.  Many would regard η =1 as rather high 

in this context. 

 

Their slide 17 shows the social marginal utility of income implicit in a Gini coefficient 

(a standard index of inequality) for the summary of a world distribution of income) 5. 

In the diagram the social marginal utility is normalised at 1 for the median to compare 

across different examples of functional forms.  Thus we can see in this context that 

the very commonly used Gini coefficient, if interpreted as a welfare index (see e.g. 

Sen 1997), would be associated with a much flatter curve, in this sense similar in 

effect to a lower η than η=1. 

 

Our conclusion from this discussion of intra-generational transfers and inequality 

measures is that if a constant elasticity of income measure is to be used than many 

observers would view η equal one as rather high. On the other hand  with a non-

constant η, the value could b higher  than one in some parts of the range of incomes 

and lower than one elsewhere. 

 

B6  Values and inter-temporal allocation 
 

Let us now turn to inter-temporal allocation.  We will not repeat the derivations 

contained in the Review at length.  They are, in any case, fairly standard.  The 

objective for the analysis of inter-temporal distributional issues was taken as, where 

C is total consumption of generation t, and N the population:  

 

∫
∞

−

0

)/( teNCNu δ             (2) 

 

where δ is a pure time discount rate (of which more below).  We discussed in the 

Review the specification of the functions u ( ) and of δ and will now return to some of 

these issues.  Note that the form we have used in (1) takes no account of 

distributional issues within a generation.  That is an issue of great importance which 

we did not have time, in the quantitative modelling for the Review, to explore in detail.  

We did however make some heuristic and tentative adjustments to damage 

assessments to take account of within-generation issues.  See appendix to this note 

for a simple technical discussion of such heuristics.   
                                                 
5 Formally this is 2(1-F(y)) where 1-F is the fraction of the population with income above F.   
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This gives a social marginal utility of consumption at time t of  
tecu δλ −≡ )('                   (2) 

where c is consumption per head.6

 

Further if we take as a social discount rate, the rate of fall in the social marginal 

utility, i.e. - , (see appendix to Chapter 2 of the Review, p52) we have a social 

discount rate of r, satisfying  

λλ /&

 

δη +≡ gr          (3) 

 

where )('/)('' cuccu−=η  the elasticity of the social marginal utility of consumption.  

In most applications, including the Review, η is constant, but, as we have argued this 

is a rather restrictive assumption. 

 

We must emphasise very strongly the distinction between r, the discount rate, and δ, 

the pure time discount rate.  Unfortunately the two are often confused.  The latter is 

an integral feature of the overall set of values and is relevant for all applications 

marginal or non-marginal.  Its ethical status, however, requires careful examination.  

The former is relevant only for marginal analysis and thus is not of direct significance 

for changes involving non-marginal impacts.  And such non-marginal changes are 

important for many aspects of climate change. 

 

We took as our base case, in the Review, for the specification of values, η=1 and δ 

=0.1%. We have already indicated the distributional issues involved in specifying η 

and we shall comment further. In the Review it was argued that the most 

straightforward ethical approach to understanding δ, or the pure time discount rate, 

was through the interpretation of e-δt as the probability of existence of the world, in 

terms of its population at time t.  The utilitarian objective of the sum of utilities as in 

(1), and in many other parts of economics treats individuals symmetrically.  

Discrimination between them should have a reason.  Discrimination by date of birth, 

as in pure time discounting, is difficult to justify on ethical grounds.  An exception, as 

in the argument given above, would be to take account of the probability of existence. 

 
                                                 
6 We shall use consumption and income interchangeable here – for the current discussion of  η and related issues, 
the difference is not crucial. 



WORK IN PROGRESS – NOT FOR CITATION OR QUOTATION 

Given this starting point, how can we take the discussion of η and δ forward?  

Nordhaus (2006) and Dasgupta (2006) have suggested that we can conduct an 

ethically– relevant thought experiment in terms of levels of savings rates.  Others, 

e.g. Gollier (2006), have emphasised thought experiments in terms of risk 

preferences and aversion.  While the ethical arguments surrounding the specification 

of η and that of δ are in many ways distinct, in these two thought experiments the 

savings rate and the discount rate are each influenced by both η and δ.  If the ethical 

observer claims to know what the ethical savings rate should be then there is a link 

between η and δ.  We shall argue, however, that there are major difficulties in 

inferring ethical savings rates and discount rates from those that are observed.  

Further, some of these difficulties apply to specify ethical savings rates in simple 

hypothetical modes, for example, via the specification of model structure (see p.54 of 

the Review).  Thus an insistence on a tight link between η and δ on these grounds is 

problematic. We examine thought experiments via the savings rate and via the 

discount rate in turn. 

 

The Review argued, see appendix to Chapter 2, that a simple application of η=1 and 

δ=0.1% to a model of production with no technical progress could lead to very high 

optimum savings rates (this had been noted by Ramsey in the 1920s).  The Review 

also indicated, however, that altering assumptions on the model structure would alter 

that savings rate.  Thus the implication of high savings rates in the absence of 

technical progress is not necessarily an argument against this choice of η and δ. 

 

Brad de Long (2006) makes this argument explicit and shows that adding technical 

progress at around 3% can bring down savings rates in this type of model to 20-25%.  

He, like Dasgupta, finds high δs in this context to be ethically very unattractive.  He 

explains that Nordhaus’ suggestion of 3% for the pure time discount rate would imply 

that someone born in 1960 would ‘count’ for roughly twice someone born in 1985 

simply because of the difference in birth date.  Many would regard such ethics as 

unacceptable. 

 

A second issue is the constancy of η.  If η changes with consumption level the 

savings rate might be lower over regions of a growth path where η is high and lower 

for other regions of the path. 

 

Our conclusion on our choice of base case in the Review of η=1 and δ=0.1 is that it 

cannot be simply dismissed on the grounds of an ethical thought experiment on 
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savings in one particular model.  The intra-generational thought experiments, and the 

sensitivity of savings rates to model assumptions make such a dismissal on the basis 

of one particular and rigid savings model, unconvincing.   

 

Some commentaries on the Review have, mostly implicitly, conducted thought 

experiments in terms of the social discount rate r, equal to δη +g .  In the model of 

Chapter 6 the overall growth rate starts around 2% in rich countries and above 4% 

for Asia and eventually falls to 1.8% by 22007.  

 

 Some have argued that with η=1 and δ=0.1, a (very long-run) social discount rate of 

1.4% is implausibly low since there will be a social return on investment much higher 

than this. This argument is predicated on the apparent knowledge of what very long-

run rates of return might be.8  It is hard to know why we should be confident that 

social rates of return would be, say, 3 or 4% far into the future.  In particular, if there 

are strong climate change externalities then social rates of return on investment may 

be much lower than the observed private returns on capital over the last century on 

which suggestions of a benchmark of 3 or 4% appear to be based.  Indeed, it is not 

impossible that with business-as-usual growth in greenhouse gases they could 

become negative. Hence the suggested implausibility of long-run social discount 

rates of 1.4% is unconvincing.9  We should also note that in the shorter run in the 

model of Chapter 6 with growth rates above 2% and with η=1.5 (see postscript of the 

Review) the social discount rate is above 3%.   

 

The same types of argument also show why it is wrong to assert that there are higher 

long-run rates of return for investment which should rank higher than mitigation 

investments. 

 

We can deal here also with the Tol argument that the Review’s discount rate is 

inconsistent with that of the UK Treasury.  This is simply wrong as was explained in 

the appendix to Chapter 2 of the Review.  The η of the Review and the Treasury’s 

Green Book are the same and the growth rates in the early periods of the models are 

similar.  The difference lies in the pure time discount rate.  And as was explained in 

the Review (appendix to Chapter 2, p53) the pure time discount rate applying to the 

                                                 
7 Thereafter growth is extrapolated from the average per-capita growth rate of the first two centuries of 1.3% into the 
indefinite future (the implicit assumption being zero further population growth). 
8 Incidentally in the Nordhaus DICE model growth eventually falls to zero and thus social discounting arises entirely 
via δ. The latter position would be regarded by many as ethically unacceptable. 
9 See also Quiggin (2006 )who suggests that this number may be not far away from long-run returns. 
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existence or non-existence of the planet should be much lower than that applying to 

the existence or non-existence of a project in terms of a possible new environment 

(from unforeseen policies or technical change, for example) which would render that 

project irrelevant. 

 

Overall, therefore we find the arguments raised by a number of authors, on grounds 

of savings rates and discount rates, against the choice of the base case of η=1 and 

δ=0.1 to be less than convincing.  We must, however, recognise that η=1 and a low δ 

place strong weight on benefits for into the future.  One way of illustrating this is to 

note that if the long-run growth rate of consumption is g (and suppose that eventually 

population growth is zero) then the utility integral over infinity converges if and only if 

(see Review p.58, and postscript, p.670): 

 

0)1( <−− δη g           (4) 

 

If η is less than one and δ is low this condition would be violated.  In other words it 

would always seem attractive to save or postpone benefits.  Newbery (2006) has 

emphasised that the chosen  η=1 and  δ=0.1 implies that the contribution of benefits 

in the far future to estimates of prevented damage from action to prevent climate is 

large.  In assessing this observation we should note that the convergent  condition 

applies to the very long-run or limiting values of the elements in (4). There is no 

reason to suppose that in the short , medium and long-run any of them are constant. 

 

Whilst we have found the criticisms in the commentaries of the Review on η and δ to 

be less than convincing, we must recognise that no discussion of the 

appropriateness of particular value judgements can be decisive.  We should consider 

a range and different people will focus their attention on different parts of the range.  

Thus we have provided some sensitivity analysis in the postscript published with the 

Review (pp649-671) and in the accompanying papers.  In our view the ethical 

arguments for considering higher values of η seem stronger than those for higher 

values δ.  But those who would argue for higher values of η cannot have it both 

ways.  In many practical circumstances they should be arguing for much higher 

social transfers than we currently see (as follows from the Atkinson-Brandolini 

discussion above). 
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B7  Values, discounting and “revealed ethics” 
 

We distinguished at the outset the “prescriptive” and “descriptive” approaches to 

narrowing the range of value judgements for inter-temporal analysis.  We have 

focussed on the “prescriptive”, although we have occasionally brought in empirical 

evidence to help inform judgements on what an ethical observer might see as an 

appropriate decision.  But let us take on directly the question of whether it could ever 

be reasonable to think that markets could reveal social values for use in discounting 

benefits into the far future.  Our response is a clear ‘no’.  We cannot and should not 

avoid taking on directly the basic ethical discussion.  Market observations will not 

solve the problem for us.  

 

Cameron Hepburn (2007) has recently provided a very thoughtful discussion of these 

issues and we restate some of his arguments. Some of these issues are discussed in 

Chapter 2 of the review ad its appendix – see e.g. p59  First, Hepburn notes the 

standard problems of market imperfection which distort market valuations from social 

valuations or market prices from shadow prices. Drèze and Stern (1997 & 1990) 

provide a detailed and formal analysis of relations between market imperfections, 

shadow prices and market prices in a general equilibrium framework   

   

Second, Hepburn examines directly the challenge of moving from market behaviour 

to ethical values.  He raises five important problems.  There is some overlap but they 

raise distinct issues. 

 

First, individuals in allocating over time take account of their individual prospects. 

Their pure time discount rate will take account of their own probability of demise.  

That could be quite high and very different from that of society.   

 

Second, future markets exist only over a few decades.  They do not cover the very 

long periods, i.e. centuries, relevant for the discussion of climate change.  

 

Third, the individual decision does not reflect an answer to the question of what 

citizens of a society should do when considering together what they would regard as 

the right or responsible action.  Thus, for example, an individual would be influenced 

in his or her decision, if there was confidence that, after discussion and political 

interaction, citizens would together follow a decided route. 
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Fourth, future generations are not directly represented in current discussions but they 

are the ones most profoundly affected by climate change.  

 

Fifth,10 there is a whole host of problems around the link between individual and 

collective preferences, on the one hand, and what is the right thing to do, on the 

other.  For example, our preferences are probably influenced by past evolutionary 

effects which are of limited relevance to a very different future.  And we can ask 

whether, there are moral standards of responsibility to the environment and future 

generations which transcend individual or collective preferences? While the Review 

adopts a utilitarian perspective as the basis for the modelling in Chapter 6, Chapter 2 

makes clear that there are a variety of other relevant ethical perspectives, many of 

which have considerable normative appeal. 

 

Many of the issues raise very difficult philosophical questions, versions of which have 

challenged the philosophers across the ages.  They are not marginal to the great 

inter-generational issues of climate change.  There is no alternative to engaging in 

this discussion.  We cannot suppose that markets will ever fully reveal the answers. 

 

B8  Concluding comments 
 

� Aggregation of all effects into one model is not necessary for a reasoned 

judgement of whether the costs of taking action on climate change justify the 

benefits of damages avoided. 

� Ethics are central to policy towards climate change: we cannot avoid the 

discussion. 

� We cannot expect market observations to provide the answers to the relevant 

long-run ethical questions. 

� There will always be room for differences of view on ethical questions. 

� In terms of specific parameters the Review used in aggregated models, here 

η and δ, many of the arguments used by commentators are not convincing.  

In particular, the arguments for pure-time discounting are weak.  And most of 

the arguments concerning ‘inconsistencies’ are unconvincing.   

                                                 
10 To Hepburn’s list we might add that markets are unlikely to capture the issues associated with non-marginal and 
irreversible change at the global level. 
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� Since there is always room for differences on ethical issues, a range of 

values11 for η and δ was provided in the postscript to the Review and further 

ranges are provided in the accompanying papers. 

� The result (see the accompanying papers) that the costs of strong action to 

reduce greenhouse gas are much less than the damages avoided is robust to 

variation across a broad range of ethical values. 

� Very high (i.e. greater than 1%) pure time discount rates would not generally 

give this conclusion.  However, that falls under the heading of the “blindingly 

obvious” – if you do not care about the long-term future, simply because it is 

in the future, you will not care about climate change.  There is little that 

science or economics could ever do to convince you otherwise.   

� There are ethical arguments for considering higher values of η than unity i.e. 

stronger preferences for redistribution that may be convincing to some. 

� However, if that view is adopted consistency implies strong conclusions for 

intra-generated redistributional policies12 i.e. greater redistribution within 

given societies than many appear to accept.  With a broader ethical 

perspective, this would include redistribution towards currently poor countries. 

� Societies round the world should embark on a serious and sustained 

discussion of the ethical issues of policy towards climate change. 
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Appendix 
 

Changing relative price of ‘standard’ goods and environmental goods 
 

We might expect the price of the environment to increase relative to consumption 

or capital goods, due to increasing scarcity of environmental assets.  If this is not 

correctly captured in cost-benefit analysis, then a lower discount rate would be a 

partial substitute.  However, this is not conceptually elegant. The appropriate 
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approach is given in Malinvaud 1953 and Drèze and Stern 1987 & 1990. If the 

environmental good or asset is numeraire the discount rate might be negative, 

see Stern  review pp 57 & 5A more sophisticated argument is advanced by Hoel 

and Sterner (2006), who note that factoring in the change in relative prices of 

environmental goods should affect the general discount rate for the whole 

economy.  They examine a two sector economy, so that the applicable discount 

rate is a function of the growth rate in both sectors, the relative value share of the 

environmental sector and the elasticity of substitution between sectors.   

 

Measurement of output growth to take account of distribution 
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η = 0,   we weight proportional growth rates by consumption 

η = 1, we weight by population – in other words, the weight accorded to an 

individual is not affected by that individual’s level of consumption  

η = 2,  we weight by the inverse of consumption.   
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